Effect of the blood lactate concentration on renal glutamine metabolism in dogs with chronic metabolic acidosis.
It appears that glutamine and lactate are the principal substrates for the kidney in dogs with chronic metabolic acidosis. Accordingly, the purpose of this study was to determine if a higher or lower rate of renal lactate extraction would influence the rate of glutamine extraction at a constant rate of renal ATP turnover. The blood lactate concentration was 0.9 +/- 0.01 mM in 15 acidotic dogs. However, eight dogs with chronic metabolic acidosis had a spontaneous blood lactate concentration of 0.5 mM or lower. The kidneys of these dogs extracted considerably less lactate from the arterial blood (19 vs. 62 mumol/100 mL glomerular filtration rate (GFR]. Nevertheless, glutamine, alanine, citrate, and ammonium metabolism were not significantly different in these two groups of dogs. Renal ATP balance in acidotic dogs with a low blood lactate could only be achieved if a substrate other than additional glutamine were oxidized in that segment of the nephron which normally oxidized lactate; presumably a fat-derived substrate and (or) lactate derived from glucose was now the metabolic fuel at these more distal sites. When the blood lactate concentration was greater than 1.9 mM, lactate extraction rose to 219 mumol/100 mL GFR. Glutamine, alanine, citrate, and ammonium metabolism were again unchanged; in this case, ATP balance required substrate flux to products other than carbon dioxide, presumably, gluconeogenesis. It appears that renal ammoniagenesis is a proximal event and is independent of the rate of renal lactate extraction.